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A Study on reducing errors in scanning object using a laser ¢
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Fig. 2 Measuring principle

I AFE AuRE x9} yHE H$ FolA
zzr7 AXPS Wl By F AFPo2RE AF
o) vnd Rgsith a2y BT ALE B
= 9x HERI Ho] cChIluEtlA Dol o
2RE 2B EAte] Agrt AldEol A A
22 xo yAHE vl FLEs AoFes B

ik,

x3 goly AAVZRE dojd HolyE B
Fe) HAES EFsta don oA B sk 3
< £389 Z9W Axd o8] BAsE ko2 TY
3l 9o}, whetA| spike, smoothing, filtering 59 A

o Aol Yasich
A3 Y ZAN w4RE o R

H HEY FA4A] $Aste 23 E e 2o
AR, 34 g5HE AA 3 F £3A] z2Re
HES Agd wE& 2ateltt X, LY FAUS
T8 SAse extolth AlA, A LEd ol HA &
Agte eateltt, agtelx de ¢ 2L F49
25 g% To WA FF exrt dHAR, FA7)
A 23, A A5 F gL adse] AT
€ =iodME Fog AR 2dd] A =g

3.1 2289 sEA9 A it 24

Fig. 3¢l4 s} o] sdate] Aot Zrzd m
g 23 g9 AR HEY e Az 2
FAole AMA Yorng 2% Fold Bt g &34
5ol €8AA 2z2& wold ute} 2x7t LA
gt

Beam projector

Slit beamn

Field angle of
the camera view

Depth of field

Fig. 3 Depth of field

o)Xy ZAA zZ9 mold WE oxE X
Bl 7 ENE g2/ &o =AY

—394—



Beam projector

Upper position ———

Field of Depth

Midium position ——»

Lower position —»Y
Angle of inclination

Fig. 4 Measuring with various inclination
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Fig. 5 Analysis using error map
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Fig. 7 Trimed scan data of tooling bal

_Table. 1 Center positions of the trimed

unit : mm ® ® ©
radius 12.7019] 12.7139] 12.7272
x value -593.0812 -593.0803| -593.0786
y value 1149.6671| 1149.6657| 1149.6618
z value -457.7791{ -457.7936| -457.8087

Table. 2 Difference of errors
Note : @ is reference
unit © mm @-0|@-0|O-©
0.0120 | 0.0253
0.0008 | 0.0025
0.0013 | 0.0052
0.0140{0.0296

Difference of radius

Difference of y value

0
Difference of x value| O
0
0

Difference of z value
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Fig. 8 Errors in merging scan data
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D) Merged data

Fig. 9 New Registration method
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Generate scanning plan
number of the tooling balls, number of scanning,
scan path
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Scanning
part scanning, tooling bali scanning
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Editing

spike, smoothing, filtering
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Calculate center point of the tooling ball
If the data loss occurs, compensate on data loss
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Registration
calculate centroids, alignment of centroids, merge
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Evaluate the data error

==

Create surface

Fig. 10 Flow chart
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Frame 1 Frame 2

Centroid

Tooling ball

Fig, 12 Example of new Registration meth
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Table. 3 Errors of the Registration methods

Unit @ mm A B C

Error of firs 0 0

tooling ball 0.0157

Error of secon
tooling ball 0.0343 | 0.0202 | 0.0047

Error of thir
tooling ball 0.0285 | 0.0268 | 0.0112
Sum 0.0628 | 0.0470 | 0.0316

Note : A - Conventional method
B - Registration after compensation of
tooling ball center
C - New Registration method
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